Evidence for a new sub-class of methionine sulfoxide reductases B with an alternative thioredoxin recognition signature.
Methionine sulfoxide reductases catalyze the reduction of protein-bound methionine sulfoxide back to methionine via a thioredoxin-recycling process. Two classes of methionine sulfoxide reductases, called MsrA and MsrB, exist that display opposite stereoselectivities toward the sulfoxide function. Although they are structurally unrelated, they share a similar chemical mechanism that includes three steps with 1) formation of a sulfenic acid intermediate with a concomitant release of 1 mol of methionine per mole of enzyme; 2) formation of an intradisulfide Msr bond; and 3) reduction of the oxidized Msr by thioredoxin. In the MsrBs that have been biochemically, enzymatically, and structurally characterized so far, the cysteine involved in the regeneration of the catalytic Cys-117 is Cys-63. Cys-117 is located on a beta strand, whereas the recycling Cys-63 is on a loop near Cys-117. The distance between the two cysteines is compatible with formation of the Cys-117/Cys-63 intradisulfide bond. Analyses of MsrB sequences show that at least 37% of the MsrBs do not possess the recycling Cys-63. In the present study, it is shown that Cys-31 in the Xanthomonas campestris MsrB, which is located on another loop, can efficiently substitute for Cys-63. Such a result implies flexibility of the MsrB structures, at least of the loops on which Cys-31 or Cys-63 are located. The fact that about 25% of the putative MsrBs have no recycling cysteine supports other recycling processes in which thioredoxin is not operative.